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Section  I 

Introduction 


An  actuarial  valuation  of  the  Game  Wardens'  Retirement  System  of  the  State 
of  Montana  has  been  completed  as  of  July  1,  1990.  This  valuation  was 
authorized  by  the  Public  Employees'  Retirement  Board  under  Section  19-8- 
202,  MCA.  The  purpose  of  the  valuation  was  to  determine  the  financial 
position  of  the  fund,  the  normal  cost,  and  the  unfunded  accrued  liability 
based  upon  present  and  prospective  assets  and  liabilities  of  the  system  as 
of  July  1,  1990. 

Section  II  presents  an  analysis  of  the  results  of  the  actuarial  valuation. 
The  numerical  findings  and  membership  data  supporting  this  analys.is  are 
shown  in  Section  III. 

In  conducting  the  actuarial  valuation,  certain  assumptions  were  made  as  to 
the  future  experience  of  the  system.  A  summary  and  discussion  of  each  of 
the  assumptions  is  contained  in  Section  IV. 

The  valuation  is  based  upon  the  Game  Wardens'  Retirement  Act  and  incorpo- 
rates all  amendments  as  of  July  1,  1990.  A  summary  of  the  major  provisions 
of  the  Act  is  contained  in  Section  V. 


Actuarial  certification 


The  results  of  the  actuarial  valuation  shown  in  this  report  are  based  upon 
information  provided  by  the  Public  Employees'  Retirement  Division  regarding 
plan  participants,  plan  assets  and  other  matters.  The  values  have  been 
calculated  on  the  basis  of  actuarial  assumptions  which,  in  my  opinion,  are 
appropriate  for  purposes  of  this  valuation. 

This  valuation  has  been  prepared  in  accordance  with  generally  accepted 
actuarial  principles  and  practices  and,  to  the  best  of  my  knowledge,  fairly 
reflects  the  actuarial  position  of  the  Game  Wardens'  Retirement  System  as 
of  July  1,  1990. 


Alton  P.  Hendrickson 
Member,  American  Academy 
of  Actuaries 
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Section  II 

Analysis  of  Valuation 


Results  of  Valuation 

An  actuarial  valuation  has  been  conducted  as  of  July  1,  1990  for  the 
Game  Wardens'  Retirement  System.  This  valuation  has  determined  that  the 
percent  of  each  member's  compensation  required  to  fund  the  benefits  as 
they  accrue  in  the  future  is  15.95%.  The  aggregate  contribution  rate  of 
25.25%  allows  9.29%  of  compensation  to  be  applied  toward  the  unfunded  past 
service  liability.  This  amount  is  sufficient  to  amortize  the  unfunded 
past  service  liability  over  a  period  of  8.78  years.  The  required  funding 
period  has  decreased  from  11.27  years  in  1988. 

A  schedule  has  been  prepared  which  will  amortize  the  liabilities  as  of 
July  1,  1984,  July  1,  1986,  and  July  1,  1988  over  the  remaining  periods  of 
34  years,  36  years,  and  38  years,  respectively.  The  system  had  an 
actuarial  gain  -5236,919  as  of  July  1,  1990,  which  will  be  amortized 
over  a  40-year  period.  The  total  contribution  rate  required  to  meet  this 
schedule  is  18.99%  of  compensation.  This  is  an  decrease  over  the  1988 
rate  of  19.46%.  These  rates  are  illustrated  on  Schedule  4. 

Valuation  of  Assets 

The  improvement  in  the  actuarial  position  of  the  Game  Wardens'  Retirement 
System  was  due  largely  to  the  handling  of  the  market  value  gain  in  assets. 
Prior  to  1988,  assets  were  based  upon  the  cost  value.   In  order  to  better 
recognize  the  actual  financial  position  of  the  funds,  the  valuation  now 
recognizes  market  value  gain.  To  smooth  the  year  to  year  fluctuations, 
each  year's  gain  or  loss  is  recognized  over  a  six  year  period.  This  means 
that  1/6  of  the  gain  or  loss  is  recognized  the  first  year,  with  an  addi- 
tional 1/6  recognized  each  year  thereafter,  until  the  full  amount  is 
recognized  after  six  years.  The  table  below  illustrates  this  valuation: 


Market  Value  as  of  6/30/90 

Cost  Value  as  of  6/30/90 
1990  Market  Gain 
1989  Market  Gain 
1988  Market  Gain 
1987  Market  Gain 
1986  Market  Gain 
Prior  Market  Gain 

Adjusted  Market  Value 


$11,840,082 

$10,791,520 
102,305 
428,910 
-41,423 
249,658 
9,002 
300,000 

511,404,876 


1/5 
1/3 
1/2 
2/3 
5/5 
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Benefit  and  Contribution  Changes 

A  provision  has  been  made  to  grant  post-retirement  benefit  adjustments 
when  investments  earnings  on  assets  allocated  to  retirees  exceed  the 
actuarially  assumed  rate.  The  amount  available  in  1989  was  $102,042.  An 
amount  of  $78,350  has  been  reserved  in  this  valuation  to  provide  benefits 
adjustments  on  January  1,  1991. 

Actuarial  Assumptions 

The  actuarial  assumptions  used  in  the  valuation  as  of  July  1,  1988  were 
continued  in  this  valuation.  A  review  of  the  system's  data  and  experience 
did  not  reveal  any  deviations  which  warranted  a  change. 

Summary  of  Data 

The  membership  increased  during  the  biennium  from  86  active  members  to  88. 
The  average  member  is  age  39,  was  employed  at  age  26  and  has  completed 
12.5  years  of  service. 

The  average  annual  compensation  decreased  slightly  from  $25,653  to 
$25,543.  The  total  annual  payroll  is  $2,247,790. 

The  number  of  members  receiving  benefits  grew  from  50  in  1988  to  58 
in  1990.  The  average  retiree  is  age  65  and  retired  at  age  57  with  28 
years  of  service.  The  average  retirement  benefit  is  $1,070,  which  increased 
from  5910  in  1988. 

Conclusion 

Based  upon  the  results  of  this  valuation,  the  Game  Wardens'  Retirement 
System  is  actuarially  sound.  The  accrued  liability  of  the  system  grew  by 
$1.9  million  during  the  biennium.  This  was  more  than  offset  by  a  $2.4 
million  increase  in  the  system's  assets.  A  portion  of  the  funding  for 
this  system  is  derived  from  fines  and  forfeited  bonds.  Recently  this  has 
represented  10.2%  of  compensation.  Because  this  funding  is  not  related  to 
compensation,  the  percentage  may  vary  from  year  to  year. 
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Section  III 

Schedule  1 

Game  Wardens'  Retirement  System 

Normal  Cost  Allocation 

(1)  Normal  Cost  Contribution  Rate 

(a)  Retirement  14.18% 

(b)  Death  0.47 

(c)  Disability  '    0.79 

(d)  Vested  0.16 

(e)  Withdrawals  0.35 


f)  Total  Rate  15.95? 


(2)  Present  Value  of  Future  Salaries 

Of  Current  Members  S   18,447,517 

(4)  Present  Value  of  Future  Normal  Costs 

For  Current  Members  (1(f)  *  (2))  S    2,944,224 
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Schedule  2 

Game  Wardens'  Retirement  System 

Present  Value  of  Benefits 

(1)  Present  Value  of  Benefits  -  Inactive  Members 

(a)  Retirement  $    5,464,008 

(b)  Death  194,048 

(c)  Disability  921,947 

(d)  Vested  0 

(e)  Withdrawals  2,576 

(f)  Benefit  Adjustment  70,515 

(g)  Total  Inactive  $    6,653,094 


(2)  Present  Value  of  Benefits  -  Active  Members 

(a)  Retirement 

(b)  Death 

(c)  Disability 

(d)  Vested 

(e)  Withdrawals 

(f)  Total  Active 

(3)  Total  Liabilities 


s 

8,885,543 

164,837 

280,476 

61,669 

102,654 

$ 

9,495,179 

$ 

16,148,273 
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Schedule  3 
Game  Wardens'  Retirement  System 
Liability  Allocation  and  Statutory  Funding 

'1)  Unfunded  Past  Service  Liability 

(a)  Present  Value  of  Benefits  S  15,148,273 

(b)  Present  Value  of  Future  Normal  Costs     S  2,944,224 

(c)  Fund  Assets  S  11,479,503 


(d)  Unfunded  Liability  {a)-(b)-(c)  S    1,724,445 

'2)     Contribution  Rates  Amortized  over  8.78  Years 

(a)  Present  Value  of  Salaries 

During  Next  8.78  Years  S    18,552,394 

(b)  Unfunded  Contribution  Rate  l(d)/2(a)  9.29% 

(c)  Normal  Cost  Rate  (Schedule  1)  15.95 
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.(d)  Statutory  Funding  Rate  25.25?» 


Schedule  4 

Game  Wardens'  Retirement  System 

Unfunded  Liability  Amortization  Schedule 

(1)  Biennial  Unfunded  Past  Service  Liability  Accounts 

1984  Liability  Account  as  of  7/1/88  $    3,560,084 

Interest  Charge  on  Liability  Account  592,398 

Contributions  Applied  to  Liability  852,610 

Interest  Credit  on  Contributions  65,755 

1984  Liability  Account  as  of  7/1/90  S    3,234,117 

1986  Liability  Account  as  of  7/1/88  S    -5f3,103 

Interest  Charge  on  Liability  Account  -85,380 

Contributions  Applied  to  Liability  -122,884 

Interest  Credit  on  Contributions  -9,477 

1986  Liability  Account  as  of  7/1/90  S    -466,122 

1988  Liability  Account  as  of  7/1/88  S    -887,930 

Interest  Charge  on  Liability  Account  -147,752 

Contributions  Applied  to  Liability  -212,652 

Interest  Credit  on  Contributions  -16,400 

1988  Liability  Account  as  of  7/1/90  $    -806,630 

(2)  Actuarial  Gain/Loss 

.Current  Unfunded  Liability  (Schedule  3)  S   1,724,446 

Less  1984  Liability  Account  3,234,117 

Less  1986  Liability  Account  -466,122 

Less  1988  Liability  Account        ■  -806,630 

1990  Liability  Account  as  of  7/1/90  S    -236,919 

(3)  Required  Contribution  Rate 

Normal  Cost  Rate  (Schedule  1)  15.96% 

Rate  to  Fund  1984  Liability  Over  34  Years  5.32 

Rate  to  Fund  1986  Liability  Over  36  Years  -0.73 

Rate  to  Fund  1988  Liability  Over  38  Years  -1.22 

Rate  to  Fund  1990  Liability  Over  40  Years  -0.34 

Contribution  Rate  for  40-Year  Schedule  18.99% 


Hendrickson,  Miller 

&  Associates,  Inc. 

ACTUARIAL        CONSULTANTS 


Schedule  5 

Game  Wardens'  Retirement 

System 

Comparison  of  Valuations 

1988 

1990 

(1) 

Unfunded  Past  Service  Liability 

(a)  Present  Value  of  Benefits 

(b)  Present  Value  of  Future  Costs 

(c)  Fund  Assets 

(d)  Unfunded  Liability 

513,774,245 
5  2,488,563 
5  9,127,695 
5  2,157,987 

516,148,273 
5  2,944,224 
511,479,603 
5.  1,724,446 

(2) 

Amortization  Period  and  Contribution  Rates 

(a)  Years  for  Amortization 

(b)  Unfunded  Contribution  Rate 

(c)  Normal  Cost  Rate 

(d)  Statutory  Funding  Rate 

(e)  Amortization  Schedule  Rate* 

11.83 

9.435% 

15.815 

25.250% 

19.591% 

8.78 

9.29% 

15.96% 

25.25% 

18.99% 

(3) 

Active  Members 

(a)  Number  of  Members 

(b)  Annual  Payroll 

(c)  Average  Annual  Salary 

85 

5  2,099,425 
$    24,699 

88 
5  2,247.790 
5    25,543 

{'•) 

Inactive  Members 

(a)  Number  of  Retired 

(b)  Number  of  Disabled 

(c)  Number  of  Survivors 

(d)  Number  of  Vested  Deferred 

(e)  Annual  Benefits 

(f)  Average  Monthly  Benefit 

41 

8 

2 

0 

5   512,640 

5      838 

46 

9 

3 

0 

S   707,241 

5     1,016 

*    Rate  required  to  amortize  each  year's 

new  1 iabil ities 

over 

40  years. 
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Schedule  6 
Table  1 
Game  Wardens'  Retirement  System 
Number  of  Active  Members 


Member's  Age 

Years  of - 

Service  20-25  25-29  30-34  35-39  40-44  45-49  50-54  55-59  OVER  50  Total 


0-449931  .26 

5-9                              4            6             11  12 

10-14                                           5             8  .13 

15-19                                                         3             6  5                                                      14 


9 

9 

3 

1 

4 

6 
5 

1 
8 
3 

1 

6 

5 

2 

7 

5 
2 

1 

2 
2 
2 

20-24  2             7             5  2  16 

25-29  2  2  4 

30-34  1  2  3 

35-39 

40-UP 

Total  4           13           20           15           10           12            8  6  88 


9 


Hendrickson,  Miller 

&  Associates,  Inc. 

ACTUARIAL        CONSULTANTS 


Table  2 

Game  Wardens'  Retirement  System 

Average  Salaries  of  Active  Members 

Member's  Age 

Years  of -- - 

Service  20-25  25-29  30-34  35-39  40-44  45-49  50-54  55-59  OVER  60  Total 

0-4  15659  18299  19448  20353  15269                        18566 

5-9  21477  24211  24835  24989                   .      23416 

10-14  25905  26543                              26298 

15-19  29100  28748  29178                   28977 

20-24  28449  29653  29195  31074        29537 

25-29  35990  37644        36817 

30-34  38125  39270        38888 
35-39 
40-UP 

Total  15669  19277  22491  25703  26964  29455  32010  35996        25543 
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Table  3 

Game  Wardens'  Retirement  System 

Number  of  Retired  Members 


Recipient's  Age 
Member's  

Service   <  45  45-49  50-54  55-59  50-64  55-59  70-74  75-79  Over  80  Total 


0-4 

5-9 
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-UP 
Total  .     4     7      9     9     10      5      2     45 


2 

1 

3 

2 

2 

2 

2 

2 

10 

2 

2 

1 

3 

5 

2 

15 

3 

2 

3 

4 

2 

14 

2 

1 

1 

4 
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Table  4 

Game  Wardens'   Retirement  System 

< 

Average  Benefits  of  Retired  Members 

Recipient's  Age 

- 

Service       < 

45     45-49     50-54     55-59     60-64     65-69     70-74 

75-79 

Over  80  Total 

0-4 

5-9 

10-14 

15-19 

474 

590 

512 

20-24 

1065         948         993         773 

596 

875 

25-29 

1299       1188       1358         874         826 

775         975 

30-34 

1536       1493       1428         965 

895 

1252 

35-39 

2009       3747       1019 

1696 

40-UP 

Total 

1182       1269       1255       1133         901 
12 
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Table  5 

Game  Wardens'  Retirement  System 

Number  of  Disabled  Members 


Recipient's  Age 

Member '  s 

Service   <  45  45-49  50-54  55-59  60-54  65-69  70-74  75-79  Over  80  Total 


0-4 

5-9 
10-14  1  1  2 

15-19  11  .2 

20-24  '  111  1  4 

25-29 

30-34  1  1 

35-39 
40-UP 
Total  1  2  13  11  9 
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Table  6 

Game  Wardens'    Retirement  System 

Average  Benefits  of  Disabled  Members 

Member's 
Service 

Recipient's  Age 

<  45 

45-49     50-54     55-59     60-64     65-69     70-74 

75-79  Over  80  Total 

0-4 

5-9 

- 

10-14 

1003 

977 

990 

15-19 

572         555 

569 

20-24 

1252        1332         719                        625 

985 

25-29 

30-34 

888 

888 

35-39 

40-UP 

Total 

1003 

1120        1332          725         555         525 
14 
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Table  7 

Game  Wardens'  Retirement  System 

Number  of  Survivors 


Recipient's  Age 
Member ' s  

Service   <  45  45-49  50-54  55-59  60-64  55-69  70-74  75-79  Over  80  Total 


0-4 
5-9 
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-UP 
Total 
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Table  8 

Game  Wardens'   Retirement  System 

( 

Average  Benefits  of  Survivors 

Member's 
Service 

Recipient's  Age 

<  45     45-49     50-54     55-59     60-54     55-59     70-74 

75-79  Over  80  Total 

0-4 

5-9 

423 

423 

10-14 

15-19 

536 

536 

20-24 

25-29 

802 

802 

30-34 

35-39 

40-UP 

Total 

423                        559 
15 
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Section  IV 

Actuarial  Funding  Method 

The  true  cost  of  the  Game  Wardens'  Retirement  System  will  be  determined  by 
its  future  experience.   In  determining  the  financial  requirement  of  the 
fund,  certain  assumptions  were  made  as  to  the  expected  future  experience. 
This  section  summarizes  the  funding  method  applied  as  well  as  the  basic 
assumptions  used. 

Any  variations  in  the  actual  experience  of  the  fund  from  those  assumed  in 
this  valuation  may  cause  changes  in  the  projected  future  costs  of  the  fund. 
It  is  therefore  necessary  that  the  actuarial  assumptions  be  reviewed  from 
time  to  time  with  adjustments  as  experience  warrants.   It  is  al so. important 
that  regular  valuations  be  performed  to  determine  the  financial  effect  of 
variations  between  the  actual  and  assumed  experience. 

The  assumptions  shown  below  were  based  upon  the  past  experience  of  the  fund 
together  with  the  projections  as  to  future  experience. 

The  method  of  funding  employed  is  commonly  referred  to  as  the  entry  age 
normal  cost  method.  This  method  establishes  a  normal  cost  of  each  fund  as 
well  as  an  unfunded  accrued  liability.  The  normal  cost  is  the  level  per- 
centage of  total  salaries  required  to  fund  the  benefits,  assuming  this 
percentage-  has  been  contributed  since  each  member's  entry  into  the  fund. 

The  unfunded  accrued  liability  represents  the  excess  of  the  present  value 
of  total  liabilities  over  the  present  assets  of  the  fund  and  the  pi^esent 
value  of  expected  future  contributions  for  the  normal  cost. 

In  order  to  maintain  the  fund  on  an  actuarially  sound  basis,  the  rate  of 
contribution  should  be  such  as  to  meet  the  normal  cost  in  addition  to 
making  progress  towards  the  amortization  of  the  unfunded  liability. 
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Discussion  of  Actuarial  Assumptions 


Mortal ity  Rates 


The  mortality  rates  for  males  and  females  are  based  upon  the  1983  Group 
Annuity  Mortality  Table,  and  apply  to  both  active  members  and  those  receiv- 
ing benefits. 

Disabil ity  Rates 

The  disability  rates  for  males  and  females  are  based  upon  the  1983  Disabil- 
ity Table. 

Withdrawal  Rates 

The  withdrawal  rates  are  based  upon  the  actual  experience  of  the  system  as 
determined  in  the  1987  withdrawal  experience  study. 

Salary  Scale 

The  rates  of  salary  increase  are  based  upon  an  assumed  compounded  growth 
rate  of  5.5%  per  annum. 

Investment  Earnings 

It  was  assumed  that  the  investment  earnings  would  be  8%  compounded 
annual ly. 

Administrative  Expenses 

It  was  assumed  that  the  system  would  incur  no  administrative  expenses 
beyond  those  provided  by  investment  earnings  in  excess  of  8%. 

Termination  Benefits 

It  was  assumed  that  all  members  terminating  with  less  than  ten  years  of 
service  would  receive  an  immediate  withdrawal  of  their  member  contribu- 
tions with  interest.  It  was  further  assumed  that  members  with  ten  or  more 
years  of  service  would  select  the  most  advantageous  benefits  under  the 
given  assumptions. 
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Illustration  of  Actuarial  Assumptions 


Mortality  Rates 


The  mortality  rates  are  based  upon  the  1983  Group  Annuity  Mortality 
Table. 


Age 

25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

Disability  Rates 

Tns  disability  rates  are  based  upon  the  1983  Disability  Table. 


Age 

25 
30 
35 
40 
45 
50 
55 
60 


Deaths  Per 

10 

000 

Deaths  Per  10,000 

Male  Member 

"S 

Female  Members 

5 

3 

6 

3 

9 

5 

12 

7 

22 

10 

39 

16 

61- 

25 

92 

42 

156 

71 

275 

124 

446 

240 

741 

429 

1,148 

699 

Disabil ities 

Disabil ities 

per  10,000 

per  10,000 

Male  Members 

Female  Members 

1 

1 

2 

3 

3 

5 

6 

9 

12 

15 

20 

22 

51 

41 

105 

87 
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Withdrawal  Rates 

The  withdrawal  rates  illustrated  below  reflect  the  turnover  experienced  by 
the  Game  Wardens'  Retirement  System. 

Withdrawal s 
Per  10,000 
Age  Active  Members 

25  380 

30  285 

35  152 

40  109 

45  34 

50  17 

Salary  Scale 

The  salary  increases  are  based  upon  an  assumed  compounded  growth  rate  of 
6.5%  per  annum. 

Investment  Earnings 

Future  investment  earnings  are  assumed  to  be  8%  compounded  annually. 

Administrative  Expenses 

It  was  assumed  that  the  administrative  expenses  would  be  recovered  by 
investment  earnings  in  excess  of  8%. 
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Section  V 

^                   Summary 

of  Benefits  and  Contributions 

Effective  Date  - 

July  1,  1953 

Member  Contributions  - 

7.9%  of  salary. 

State  Contributions  - 

7.15%  of  active  game  warden's  salaries,  plus 
all  collections  from  fines  and  forfeited 
bonds. 

Retirement  Benefit  - 

Minimum  service:  20  years 

Minimum  age:  50 

Normal  form:  Life  annuity  with  a  death  bene- 
fit equal  to  the  present  value  of  the  retire- 
ment allowance  at  the  date  of  retirement  less 
retirement  benefits  paid  to  date  (full  cash 
refund  annuity) . 

Benefit:  2%  of  the  average  monthly  salary 
during  the  highest  36  consecutive  months  of 

earnings  times  years  of  service. 

Disability  Benefit  - 

Service  disability  with  10  years  of  service: 
50%  of  the  average  monthly  salary  during  the 

Death  Benefit  - 


highest  36  consecutive  months  oF  service. 

Nonservice  disability:  Actuarial  equivalent 
of  the  accrued  retirement  benefit. 

Service  death:  50%  of  the  average  monthly 
salary  during  the  highest  36  consecutive 
months  of  earnings  less  any  amounts  payable 
under  the  Workers'  Compensation  Act. 

Nonservice  death:  Actuarial  equivalent  of 
the  accrued  retirement  benefit  based  upon  a 
retirement  age  of  60. 
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Termination  Benefit  - 


Prior  to  completion  of  10  years  of  service, 
return  of  accumulated  contributions  with-out 
interest.  After  completion  of  10  years  of 
service,  return  of  accumulated  contributions 
with  interest,  or  the  actuarial  equivalent  of 
the  accrued  retirement  benefit  based  upon  a 
retirement  age  of  55,  if  involuntarily  term- 
inated. 
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